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perniciosus (Comst.) t r ip led the  oxygen  consumpt ion  of 
plants .  Similarly,  LADD and  RA~VLINS z also no ted  in- 
creases in resp i ra t ion  in the  po t a to  p l an t  as a resul t  of the  
feeding of the  leafhopper ,  Empoasca fabae (Harr.) 

The increased resp i ra to ry  ra te  in p lan t s  a lways  coin- 
cides w i t h  t he  increased p ro te in  syn thes i s  ~. This  has  
p roved  t rue  in the  case of the  suscept ible  va r i e ty  Domi-  
nica, where jassid in jury  has invar iab ly  been  followed by  
increase of to ta l  n i t rogen  con t en t  and to ta l  amino acid 
con ten t  5. This  p h e n o m e n o n  m a y  be expla ined  in the  l ight  
of the  resul ts  of SPIEGELMAN et  al. 6. The requi red  energy  
for the  increased ra te  of p ro te in  synthes is  is p rov ided  by  
enhanced  ra te  of respirat ion.  STEWARD et al. v and 
JAMES s also repor ted  t h a t  increased respi ra t ion  r e su l t s in  
increased p ro te in  syn thes i s  in plants .  

In  the  p lan t s  of Dominica  va r i e ty  in jured  by  hopper -  
burn,  a h igh  accumula t ion  of sucrose was observedS. The 
sucrose con t en t  and respirat ion,  sucrose con t en t  and to ta l  
ni t rogen,  and to ta l  n i t rogen  and respi ra t ion  were all 
pos i t ively  correlated.  This  is in conformi ty  w i t h  the  ob- 
servat ions  made  by  RICHARDS 9 on barley.  

Zusammenfassung. Die Saugt~ttigkeit der  Jass ide  Em- 
poasca flavescens (F.) f t ihrte zu einer  um 44% ges te iger ten  
Resp i ra t ion  yon  gesch~digten,  anfAlligen Rizinuspflanzerl  
(Rieinus communis L )  im Vergleich zu 11.6% und  3.70/0 
bei  P f lanzen  einer  to l e ran ten  und  res i s ten ten  Sorte.  Diese 
Zunahme  war  bei  der  anf~ll igen Sorte ve rkn t ip f t  m i t  einer 

ges te iger ten  Anh~ufung  von  Rohrzucker ,  Gesamts t ick-  
stofI und  GesamtaminosXuregehal t .  
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A n t a g o n i s m  of Heterocyc l i c  S u l p h o n a m i d e s  to 
the  S c h i s t o s o m i c i d a l  Effect of L u c a n t h o n e  

The schis tosomicida]  1 and ant ineoplas t ic  2 ac t iv i ty  of 
lucan thone  (Miracil D) (I) lies in ring C, where a me t h y l  
group is located in a posi t ion para  to a subs t i t u t ed  amino,  
i.e. a p- to lu id ine  system.  This  react ive sys tem,  resul t ing 
f rom the  h igh  electron dens i ty  in ring ]3, was found  to 
undergo  ox ida t ion  wi th  hydrogen  peroxide  t h r o u g h  the  
ca ta ly t ic  effect  of peroxidase.  Ring  C thus  became  quinoid 
and was accompanied  b y  the  ox ida t ion  of the  sulphur  
a t o m  to the  sulphone 3. Other  react ions  have  conf i rmed 
the  fact  t h a t  the  posi t ion of the  me thy l  group makes  i t  
ve ry  labile 4. 

O NH--CH2--CH2--N (C2H5) 
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Heterocycl ic  su lphonamides  have  been found to  inhibi t  
the  action of peroxidase  on the  ox ida t ion  of a romat ic  
amines  by  the  sys t em perox idase -hydrogen  peroxide  5. 
Also, the  ox ida t ion  of p -aminobenzoic  acid by  peroxidase  
is inh ib i ted  by  the  presence of su lphonamide  s. Fur the r ,  
heterocycl ic  su lphonamides  inhibi t  the  a n t i t u m o u r  effect  
of colchicine v. 

These facts  induced us to inves t iga te  the  effect  of 
heterocycl ic  su lphonamides  on the  schis tosomicidal  ac- 
t iv i ty  of lucanthone .  Three  members  of th is  group were 

chosen, n ame l y  sulphathiazole ,  su lphamethaz ine  and 
sulphadiazine.  E x p e r i m e n t s  were carried out  on mice in- 
fected wi th  Schistosoma mansoni. In  v i t ro  s tudies  will be 
repor ted  later.  

The cura t ive  dose of lucan thone  is 5 mg/kg  twice daily s. 
In  our  exper iments ,  20 mg/kg  twice  dai ly  was adminis-  
t e red  to infected mice; some of which  were t r ea t ed  wi th  
lucan thone  alone, while the  others ,  d iv ided into 3 sub- 
groups, were admin i s t e red  su lphamethaz ine ,  sulphadia-  
zine and sulphath iazole  in solution,  in an equimolecular  
dose to  lucanthone .  

Experimental. Mice weighing be tween  20 and 35 g were 
exposed to  infect ion wi th  Schistosoma mansoni, using 
cercaria l ibera ted  f rom var ious  snails. More t h a n  one snail  
was used as a source of infection,  since it had  been not iced 
t h a t  usually infect ion or iginat ing f rom one snail gave a 
unisexual  adul t  infect ion.  For  infection,  each animal  was 
par t ia l ly  submerged  in a 1 1 beaker  covered wi th  wire 
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gauze and  conta in ing  200 ml of wa te r  a t  30-40~ con- 
t a m i n a t e d  wi th  app rox ima te ly  200 cercaria. Exposu re  
was for 3 h. Af te r  6 weeks, 24 h stools were examined  for 
posi t ive  infect ion t h rough  an egg count.  E a c h  mouse  was 
kep t  separate .  Mice produc ing  stools con ta in ing  living, 
ha tchab le  ova  were  isolated. The ha t chab i l i t y  was ex- 
amined,  t h rough  the  addi t ion  of an excess of w a r m  wate r  
to  t he  egg concen t ra t e  ob ta ined  t h rough  centr i fugat ion.  
25 infected mice were d iv ided into 3 groups:  (A) 5 were 
kep t  as controls .  (B) 5 were given lucan thone  (M weight  
370) in a dose of 20 mg/kg  twice dai ly  a t  a 6 h in te rva l  
I rom a wa te r  solut ion (100 m g % )  for 15 days.  (C) 15 were 
subdiv ided  in to  3 subgroups,  each conta in ing  5 mice. 
E a c h  mouse  was admin is te red  20 mg/kg  lucanthone ,  fol- 
lowed by  15 mg/kg  of su lphamethaz ine  for the  f i rs t  group, 
13.6 mg/kg  sulphadiaz ine  for the  second and  13.5 mg/kg  
sulphathiazole  for the  third.  The combined  doses were 
given twice dai ly  a t  a 6 h in terval  for 15 days.  Fol low-up 
of the  egg excre t ion  began  r igh t  af ter  admin i s t r a t i on  
per iods  for the  3 groups in 24 h stools. 

Results and discussion. The A (control) group con t inued  
egg excre t ion  for the  whole per iod of examina t i on  (4 
weeks) parallel  to  the  o t h e r  2 groups. 

The B group (given lucan thone  alone) showed con- 
t inuous  depress ion of the  egg count,  and 3-4 weeks af ter  
d i scon t inua t ion  of drug admin i s t r a t ion  no more  ova 
could be de tec ted .  

The ova  coun t  for the  member s  of group C (those ad- 
minis tered  the  su lphonamide  toge the r  w i th  lucanthone)  
did no t  show a depress ion in the  egg count .  Living ova 
were p resen t  dur ing  the  4-week examina t ion  period.  

W h e n  the  an imals  were sacrificed by  decap i t a t ion  120 
days  af ter  admin i s t r a t i on  of e i ther  lucan thone  alone or 

lucan thone  and  su lphonamides ,  the  following observa-  
t ions were recorded.  In  group A (control), excre t ion  of eggs 
cont inued  durin g the  per iod before dissection. Living worms  
were found  in the  mesent r ic  venules.  In  group B, excre-  
t ion  of eggs con t inued  dur ing  the  ent i re  per iod before 
dissect ion (120 days  af ter  the  end of admin i s t r a t i on  of 
drugs). Living worms  were found in the  liver. This m e a n t  
an hepa t ic  sh i f t  had  occurred.  In  group C, con ta in ing  
animals  given lucan thone  alone, excre t ion  of eggs ceased 
3-4 weeks af ter  s topp ing  drug  admin i s t ra t ion ,  and  af ter  
120 days,  when  the  animals  were dissected,  in one mouse 
no worms  were found  while the  o the r  4 con ta ined  dead  
worms  in the  liver. 

This  suggests  t h a t  lucanthone ,  wi th  or w i thou t  sul- 
phonamide ,  causes hepa t ic  sh i f t  of worms f rom the  
mesenter ics ,  and  the  add i t ion  of su lphonamide  antag-  
onizes the  the rapeu t i c  act ion of lucan thone  in the  liver. 
These resul ts  suppor t  our  earl ier  hypo thes i s  t h a t  peroxi-  
dase is involved in the  chemothe rapeu t i c  effect  of lucan-  
thone  3. 

Zusammen/assung. Heterocycl i sche  Sulfonamide,  in 
/ iquimolekularer  Menge an mi t  Schistosoma mansoni infi- 
zierte MXuse verabre ich t ,  heben  die H e m m u n g  von 
Lucan thone  auf  die En twick lung  des Pa ra s i t en  auf. 
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F u r t h e r  O b s e r v a t i o n s  on  A g e  D i f f e r e n c e s  in  th e  
Ef fec ts  of F o r m a l i n  on  the  C a n i n e  B r a i n  in  v i t r o  

The effects of formal in  f ixat ion on the  bra in  of the  
Macaque,  man  and  small  mammal s  have  been s tudied  by  
several  inves t iga tors  1-5 and recent ly  r epor ted  in a pre- 
l iminary  s t u d y  on the  dog s. F o x  7 d e m o n s t r a t e d  t h a t  
there  is a l inear decrease in the  percen tage  weight  gain of 
whole brain  af ter  24 h in 20% formal in  f rom 47.5% at  
b i r th  to 15% in the  young adul t  dog, and  a decrease in 
to ta l  d ry  m a t t e r  con ten t  in the  ce rebrum and medulla6,L 
The presen t  inves t iga t ion  was conduc ted  to ascer ta in  
possible age differences in the  effect  of formal in  f ixa t ion  
on the  major  cort ical  regions of the  canine bra in  dur ing 
pos tna t a l  growth.  

9 dogs a t  se lected ages were deeply  anes the t i zed  wi th  
in t ravenous  pen tobarb i t a l ,  and following exsangu ina t ion  
by  sect ion of caro t ids  and venae  cavae the  anemic bra ins  
were r emoved  and  dissected into appropr i a t e  regions 
and t r ea ted  as follows: 

(1) Age di//erences in effect o/ /ormalin. The cerebral  
cort ices of 8 dogs aged 1 day, 1, 2, 3, 4, 12, 16 weeks and 
adul t  were dissected and app rox ima te ly  1 g of t issue was 
t aken  f rom the  f ronta l  lobe of each hemisphere  in coronal  
section.  The t issue was first  weighed on a Met t ler  shadow-  
graph  balance before immers ion  in 40% formal in  (1 g 
t issue/30 ml). The formal in  was changed  dai ly to insure a 
cons t an t  concent ra t ion ,  and t issues weighed af ter  wiping 
l ight ly  on fi l ter  paper  on days  1, 4 and 7. 

(2) Edema properties o'] the developing brain. 9 subjec ts  
aged 1 day, 1, 2, 3, 4, 7, 12 and 16 weeks and adul t  were 
s tudied  (8 of these  were used f rom pa r t  1 af ter  f ronta l  lobe 
dissection).  The pa r i e to - t empora l  region of the  ce rebrum 
was removed,  and  as in the  case of the  formal in  f ixa t ion  
studies,  double  samples  of s imilar  weight  f rom opposi te  
cort ical  lobes were s tudied  in each specimen.  The par ie to-  
t empora l  region on each side was dissected into 3 seg- 
ments ,  and, a f te r  weighing,  these  segments  were placed 
respect ive ly  in normal  saline (0.9% NaC1) half  no rmal  
saline and  twice normal  saline (1 g t issue/30 ml). Weigh t s  
were t aken  a f te r  24 h immers ion  to de te rmine  the  increase 
in weight .  Resul t s  were averaged f rom double  samples  of 
each age group studied,  and all specimens  were main-  
ta ined at  28 ~ ( ~  1 ~ in a i r t igh t  vials t h r o u g h o u t  these  
exper iments .  

The effects of formal in  f ixa t ion  (Figure 1) involve a 
rapid increase in the  weight  of the  brain  dur ing  the  first  
day  of immers ion  followed by  a rapid decline in weight ,  
so t h a t  by  the  four th  day  considerable  shr inkage has 
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